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As the sulphur is rotated by the scrubber, polysulphides of ammonia are formed,
which are in turn decomposed by the hydrocyanic acid, HCN, of the coal gas,
with the production of sulphocyanide of ammonia.
The ammonium sulphocyanide, NH4CNS, is next distilled with lime, and the
ammonia is expelled and recovered, thus : —
Ca(OH)2 + 2NH4CNS - Ca(CNS)3 + 2NH;{.
The calcium sulphocyanide, Ca(CNS)2, is next converted into sodium or potassium
sulphocyanide by treating with sodium or potassium carbonate : —
Ca(CNS)2 + NaoC03 = CaCO:{ + aNaCNS.
The sodium or potassium sulphocyanide can then be converted either into
cyanide or into prussiate (ferrocyanide), as described on p. 75.
In 1909 P. E. Williams, engineer at Poplar, designed a special purifier box, which merely
contains moistened spent oxide — about 50 per cent. S. The box arrests sulphur, in some way
which is not yet quite clear, and it is claimed that the CS2 in the gas is also reduced. The saving
effected over the former method, using a mechanically driven washer fed with sptcially prepared
sulphur, must be considerable.
It will thus be seen that the recovery of cyanogen from coal gas is either effected as ferrocyanide,
as described on p. So, or as sulphocyanide. The advantage of the ferrocyanide process is that
it gives a product which itself has a fairly wide market, and can be easily transformed into either
Prussian blue or alkali cyanides. Its disadvantage is that it is almost impossible — with the inten-
tional admission of a small proportion of air to the coal gas before purification in order to effect
some continuous revivification of the oxide, quits impossible — to avoid the formation of sulpho-
cyanides during the process of purification. The recovery of this where a ferrocyanide process is
worked is usually too costly, and it is generally lost. The great disadvantages of the sulpho-
cyanide processes are the facts that it has not been found practicable to manufacture alkali
.cyanides direct from sulphocyanide and that the sulphocyanide liquor is very corrosive to wet iron.
SYNTHETIC  SULPHOCYANIDES  FROM  CARBON   BISULPHIDE
AND  AMMONIA
At one time considerable amounts of synthetic sulphocyanides were made and worked for
cyanides or sulphocyanides, as described above. At the present time the process appears ,to-
have been abandoned, but may later revive, and so we will describe the process.
Gelis (English Patent, 1,816, 1860) manufactured sulphocyanide by agitating a concentrated
solution of ammonia and ammonium sulphide with carbon disulphide, CSo, when ammonium
sulphocarbonate is formed, thus : —
S  +  CSo = (NH4)oCS:t.
The solution is next heated to 90°-ioo° C. with potassium sulphide, when potassium sulphocyanide
is formed with the evolution of much sulphuretted hydrogen : —
2(NH4)aCS3 +  KoS =  2KCNS -f 2NH4HS
The disposal of the sulphuretted hydrogen evolved caused much expense, and the process was.
not successful commercially. Gunzburg and Tcherniac (see English Patents, 1,148, 1878, 1,359, 1879,
1,261, 1881) improved the process by simply heating a 20 per cent. NH3 solution to 1 00° in an,
autoclave provided with stirrers, until the pressure of 15 atmospheres was reached, when ammonium
sulphocyanide is quantitatively produced, thus : —
4NH:, 4- CS2 = NH4SCN  +  (NH4)oS.
The process, also, was not commercially successful. In 1894, however, Brock, Raschen, and
others (see Crowther and Rossiter, English Patent, 17,846, 1893 '•> Bock, Hetherington, Hurter,
and Raschen, English Patent, 21,451, 1893) modified the process by adding lime to the charge,
thus diminishing the pressure in the autoclaves and reducing the amount of ammonia required,
the action taking place according to the equation : —
2NH:{ + 2CSa + 2Ca(OH)J = Ca(SCN)3 +  Ca(SH)2 + 4H3O.
Excess of ammonia must be present to prevent formation of sulphocarbonate. At the end of
the process this is distilled oft', CO2 gas is driven through the liquid to expel the sulphuretted
hydrogen (as in the XDlaus-Chance treatment - of alkali , waste), .and any precipitated calcium
carbonate is filtered off. The soluble calcium sulphocyanide is treated with sodium carbonate
and converted into sodium sulphocyanide, thus : —
Ca(SCN)2 +  NaaCO3 = CaCO, +  aNaSCN.
The^United Alkali Co. worked this process for some years, converting the synthetic sodium
sulphocyanide into cyanide by Raschen's process of oxidation by nitric acid, as described on p. 75.

